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Amendmeats to the Claims: 

This listing of claims will replace all prior vemons, and listiAgs, of claims in the 
application: 

Listing of Claims: 

1 , previously presented) A method of detecting upstream signal transmission quality 
of a cable modem on a cable modem network having a plurality of cable modems, the method 
corc^risizig: 

assigning a first time slot to the cable modem in which the cable modem can transmit 
data upstream; 

reserving a second time slot for transmitting data upstream, unassigned to any cable 
modem on the cable modem network; 

informing an FFT generator of the first time slot and of the second time slot; 

generating one or more FFT measurements of an upstream spectrum during the first time 
slot when the cable modem can transmit upstream and the second time slot when no cable 
modem on the network is transmitting upstream; and 

comparing FFT measurements of the first time slot with FFT measurements of the second 
time slot thereby detecting undesirable noise created by the cable modem. 

2, (original) A method as recited in claim 1 further comprising infonning the upstream 
receiver of the first time slot and the second time slot. 

3. (previously presented) A method as recited in claim 1 wherein a Media Access 
Control unit assigns the first time slot and reserves the second time slot, 

4, (origin^) A method as recited in claim 1 wherein the FFT measurements are of the 
entire upstream spectrum. 

5. (original) A xxietbod as recited in claim 1 wherein generating one or more FFT 
measxnrements of an upstream spectrum fiirther includes creating one or more frequency-power 
spectrum gr^hs. 

6. (original) A method as recited in claim 1 wherein comparing FFT measurements of 
the first time slot with FFT measurements of the second time slot fiirther includes calculating the 
diffisrence between two FFT measurements. 
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7. (original) A method as recited in claim 6 wherein calculating the difference between 
two FFT measuremeats further includes taking the differeace hetwe^ the power level of a first 
EFT point in a first FFT measurement and the power level of a corresponding FFT point in a 
second FFT measurement. 

8. (original) A method as recited in claim I wherein comparing FFT measurements of 
the first time slot with FFT measurements of the second time slot further includes creating a 
power-<iifference FFT measurement 

9- (original) A method as recited in claxjn 1 further comprising incrementing a 
sampling counter after evexy secoxxd FFT measurement and using the sampUng counter to 
determine whether more FFT measurements are needed. 

1 0. (original) A method as recited in claim 6 further including calculating aii average 
difiference of a plurality of differences between two FFT measxxremcnts. 

1 1 - (original) A method as recited in claim 1 further comprising calcxilating power 
difiFerences between the FFT measurement taken during the first time slot and the FFT 
measurements taken during the second time slot 

12. (original) A method as recited in claim 1 1 further comprising determining whether 
any of the power differences are greater than a predetermined threshold power ratio, 

13. (previously presented) A method as recited in cladm 12 further comprisiog 
informing a Media Access Control unit to not assign a time slot to the cable modem if any of the 
power differences are greater than the predetermined threshold power ratio. 

14. (original) A method as recited in claim 1 1 wherein calculating power differences 
further includes calculating power differences between pairs of corresponding FFT points taken 
fix)m FFT measinrements of the first time slot and FFT measurements of the second time slot, 

15. (currentiy amended) A cable modem termination system (CMTS) which can 
issue time slots for upstream transmission by individual cable modems on a cable modem 
network having a plurality of cable modems, the CMTS capable of detecting faulty cable 
modems, the CMTS comprising: 

an upstream receiver and demodulator capable of receiving an upstream signal; 

a Fast Fourier Transform (FFT) engine enable of performing FFT measurements on the 
upstream signal and storing the FFT measurements; and 
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a processor for performing computations on the FFT measurements and comxotinicatmg 
data, wherein the data relates to noise levels of the upstream signal at predetermined times, 
wherein tiie predetemiined times correspond to 

a first time when a cable modem is transmitting data upstream, and 

a second time when no data is being transmitted upstream^ 

wherein the processor is capable of informing the FFT enpn' nfl nf tlift first time and of the 
second time, causing the FFT enfiane to generate one or more FFT measm-ements of an upstream 
spectrum during the first time and the second time, and comparing FFT measurements of the first 
rime with FFT measurements of the second time thereby detecting undesirable noise created bv 
the cable modem . 

16. (original) A CMTS as recited in claim 15 further comprising; 
an anti-alias filter including a low-pass filter; and 

an analog/digital converter capable of converting an analog signal to a digital signal. 

17. (original) A CMTS as recited in claim 15 wherein the FFT engine further includes a 
field programmable gate array (FPGA) configured to perform an FFT. 

18. (original) A CMTS as recited in claim 17 wherein the FPGA further includes a 
processor interfece for commimicating data to a processor. 

19. (original) A CMTS as recited in claim 1 5 wherein the FFT engine further con^rises 
memory units for storiog twiddle factors and intemiediate data for use in an FFT measurement 

20. (original) A CMTS as recited in claim 15 wherein the FFT engine is located outside 
a headend of a cable television plant 

21 . (currently amended) A method of detecting a faulty cable modem in a cable 
television plant having a plurality of cable modems, the method comprising: 

taking a first FFT measurement of an upstream spectrmn, creating a first fi^quency- 
power spectrum, at a time when a cable modem is transmitting data upstream; 

taking a second FFT measurement of the upstream spectrum, creating a second 
frequency-power spectrmn, at a time when no data is being transmitted upstream by any of the 
plurality of cable modems in the cable television plant; 



4 

App No. 09/325,534 

Atty Docket: CISCP0S5/799 

PAGE 6/14 ' RCVD AT 1 2/22/2004 2:01 :30 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 ' DNIS:8729306 ' CSID:51 06630920 ' DURATION (nifn-ss):05-04 



PEC. 



22. 2004 11:08AM 5106630920 



NO. 861 P. 7 



calculating a power-diGfereoce between the first FFT measurement and the second FFT 
measurement; [[and]] 

utilizing the power-difference to determixie whether the cable uaodexa is faxJt y; and 

infaimingan FFT generator of the time when no data is being transmitted upstream and 
of the tim e when, a cable modem is transmittuig data upstreartL 

22. (original) A method as recited in claim 2 1 further comprisiog allocating a dummy 
timB slot in which no da.ta is transmitted upstream in the cable television plant 

23. (canceled) 

24. (original) A metiiod as recited in claim 21 wherein calctdating a power-difference 
further comprises calculating the difference between correspondiag FFT points in the first 
fi^uency-power spectrum and in the second firequency-power spectrum. 

25. (original) A method as recited in claim 21 wherein utilizing the power-difference to 
detemiine whether the cable modem is faulty further comprises comparing the power-difference 
with a threshold power level. 

26. (original) A method as recited in claim 25 wherein the threshold power level is 15 
dB for QPSK modulation and 25 dB for QAM16 modulation. 

27. (currently amended) A method of detecting faulty modems in a network 
employing multiple channels, separated in fiequency to allow modems to transmit data, the 
method comprising: 

for a selected modem transmitting data in a fi-eqnency channel, comparing extra-channel 
noise outside the fiequency chaimel when it is transmitting data with a noise floor outside the 
fi^uency channel when neither the selected modem nor any other modem on the network is 
transmitting data; and 

if the difference between the extra-channel noise when the modem is transmitting and 
when the roodem is not transmitting is greater than a predetermined threshold, disablicg the 
selected modern^ 

wherein comparing the extra-channeLnoise is performed bv comparing frequencv-t>ower 
spectrums at two different predetennined tiTnes known to correspond to timpg when the selected 
mo_dem is transmittnig and when the selected modem is not trattsmittrgg. respectively . 

28. (canceled) 
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29- (original) A mediod as recited in claim 27 whescesm the network is a cable television 
plant and the modems are cable modems. 

30. (original) A method as recited in claim 27 wherein the predetermined threshold is 15 
dB for QPSK modulation and 25 dB for QAM16 modulation, 

3 1 . (previously presented) A computer program product for detecting upstreani signal 
transmission quality of a cable modem on a cable modem network having a plurality of cable 
modems, the computer program product comprising: 

a computer code that aggigng a first time slot to the cable modem in which the cable 
modem can traDsmit data upstream^ 

a computer code that creates a second time slot for transmitting data upstream^ 
unassigned to any cable modem on the cable modem network] 

a computer code that infomis an FFT generator of the first time slot and of the second 
time slot; 

a computer code that generates one or more FFT measurements of an upstream spectrum 
during the first time slot when the cable modem can transmit upstream and the second time slot 
when no cable modem on the network is transmitting upstream; 

a computer code that compares FFT measurements of the first time slot with FFT 
measurements of the second time slot thereby detecting undesirable noise created by the cable 
modem; and 

a computer-readable medium that stores the computer codes. 

32. (currently amended) A computer program product for detecting faulty modems 
in a network employing multiple channels, separated in fi^uency to allow modems to transmit 
data, the computer program product comprising: 

a computer code that compares, for a selected modem transmitting data in a fi^uency 
channel, extra-channel noise outside the frequency channel when the selected modem is 
transmitting data with a noise floor outside the frequency channel when neither the selected 
modem nor any other modem on the network is transmitting data; 

a computer code th^t disables the selected modem if the difference between the extra- 
channel noise when the selected modem is transmitting and when the selected modem is not 
transmitting is greater than a predetermined threshold; and 
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a computer-readable medium that stores the computer codes^ 

wherein comparing the extra-channel noise is performed by comparing freQuencv-power 
spectroms at two different predetcmuned tiTnes known to correspond to times when the selected 
modem is transmitting and when the selected modem is not transmittuig. resoectivelv , 

33- (previously presented) An apparatus of detecting upstream signal transmission 
quality of a cable modem on a cable modem network having a plurahty of cable modems, the 
apparatus comprising: 

means for assignii^ a first time slot to the cable modem in which the cable modem can 
transmit data upstream; 

means for reserving a second time slot for transmitting data upstream, unassigned to any 
cable modem on the cable modem network; 

means for infornoiog an FFT generator of the first time slot and of the second time slot; 

means for generating one or more FFT measurements of an upstream spectrum during the 
first time slot when the cable modem can transmit upstream and the second time slot when no 
cable modem on the network is transmitting upstream; and 

meajDJS for comparing FFT measurements of the first time slot with FFT measurements of 
the second time slot thereby detecting undesirable noise created by the cable modem, 

34. (previously presented) An apparatus as recited in claim 33 wherein means for 
comparing FFT measurements of the first time slot with FFT moasureraeixts of the second tixne 
slot finther includes means for calculating the difference between two FFT measurements. 

35. (previously presented) An apparatus as recited in claim 33 further comprising 
means for calculating power dLSerences between the FFT measurement taken during the first 
time slot and the FFT measurements taken during the second time slot 

36- (cmtently amended) An apparatus of detecting a &ulty cable niodem in a cable 
television plant having a plurality of cable modems, the apparatus comprising; 

means for taking a first FFT measurement of an upstream spectrum, creating a first 
firequency-power spectrum^ at a first time when a cable modem is transmitting data upstream; 

means for taking a second FFT measurement of the upstream spectnim, creating a second 
fi^uency-power spectrum, at a second time when no data is being transmitted upstream by any 
of the plurahty of cable modems in the cable television plant; 
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means for infbtmiTig an FT?T generator of the first tiig ft atiri of the second time, causing 
the FFT generator to generate one or more FFT measuremerits of an upstream spectnim during 
the first time aTid ihe second time, and comparing FFT measoremen tft ftf the first time with FFT 
measurements of the second time thereby [[means for]] calculating a power-difference between 
the first FFT measurement and the second FFT measurement; and 

means for utilizing the power-difference to determine whether the cable modem is feulty. 

37- Opxeviously presented) An apparatus as recited ixx claim 36 further comprising 
means ftxc allocating a dummy time slot in which no data is transmitted upstream in the cable 
television plant 

38. (previously presented) An apparatus as recited in claim 36 further comprising 
means for informing an EFT generator of the time when no data is being transmitted upstream 
and of the time when a cable modem is transmitting data upstream. 

39- (previously presented) An apparatus as recited in claim 36 wherein means for 
calculating a power-difference further comprises means for calculating the difference between 
coiresponding FFT points in the first firequency-power spectrum and in the second fi-equency- 
power spectrum. 

40- (previotisly presented) An apparatus as recited in claim 36 whereixi means for 
utilizing the power-difference to determine whether the cable modem is faulty further comprises 
means for comparing the powCT-difference with a threshold power level. 

41- ^reviotisly presented) An apparatus as recited in claim 40 wherein the threshold 
power level is 15 dB for QPSK modulation and 25 dB for QAM16 modulation- 

42, (new) A method of detecting a feulty cable modem in a cable television plant 
having a plurality of cable modems, the method comprising: 

taking a first FFT measurement of an upstream spectrum, creating a first frequency- 
power spectrum, at a time when a cable modem is transmitting data upstream; 

taking a second FPT measurement of the i^stream spectrum, creating a second 
fi^uency-power ^ectrum. at a time when no data is being transmitted upstream by any of the 
plurality of cable modems in tiie cable television plant; 

calculating a power-difference between the first FFT measurement and the second FFT 
measurement; and 

ntf i-fyi'-ng the power-dififexsnce to determine whether the cable modem i5 faulty, 
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wberein utilizmg the power-diflference to deteraiine whether the cable modem is faulty , 
forOier includes ccmparmg the power-difference with a threshold power level, and 

wherein the threshold power level is 15 dB fer QPSK modulation and 25 dB for QAM16 
modulatiom. 

43. (new) A method of detecting fa.ulty modems in a network enrployiog multiple 
channels, separated in fiequency to allow modems to transmit data, lie method comprising: 

for a selected modem transmitting data in a frequency channel, comparing exdra-channel 
noise outside the frequency channel when it is transmitting data with a noise floor outside the 
ftequaicy chamid when neither the selected modem nor any other modem on the network is 
transmitting data; and 

if the differeuce between the esrtra-channel noise when the modem is transmitting and 
when the modem is not transmitting is greater than a predetennined threshold, disabling the 
selected modem, 

wherein the predetermined threshold is 15 dB for QPSK modulation and 25 dB for 
QAM16 modulation. 
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